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TUBERCULIN 


Many  attempts  have  been  made  to  produce  an  artifical  immunity 
against  tuberculosis.  Careful  study  of  this  disease  shows  that  an  at- 
tempt is  made  on  the  part  of  nature  to  produce  an  acquired  immunity; 
this  is  found  in  the  fact  that  from  30  to  00  per  cent,  of  the  bodies 
of  persons  dead  from  all  other  causes  show  the  healed  lesions  of 
tuberculosis. 

In  fact  artificial  immunity  may  be  said  to  be  the  imitation  of 
nature’s  own  methods  and  is  to  be  attempted  in  practice  in  those  show- 
ing the  presence  of  active  disease.  The  method  to  accomplish  this  is 
now  known  to  be  the  hypodermic  injection  of  certain  products  of  the 
tubercle  bacillus.  The  same  principle  underlies  the  methods  in  use 
to  prevent  small  pox  and  typhoid  fever.  The  products  of  the  tubercle 
bacillus  used  to  secure  this  artificial  immunity  are  generally  known 
as  Tuberculins. 

The  first  suggestion  and  the  first  laboratory  experiments  to  demon- 
strate what  was  apparently  artificial  immunity  naturally  followed 
the  discovery  of  involution  or  attenuated  forms  of  the  tubercle  bacil- 
lus. The  preparation  used  in  those  experiments  2 was  described  later 
in  many  scientific  journals.  The  same  products,  comparable  to 
those  used  in  experimental  work  in  1S89,  are  now  being  produced  in 
the  laboratories  of  the  State  Department  of  Health  and  are  in  use 
in  the  dispensaries  and  sanatoria  of  the  Department. 

Many  preparations  of  dead  or  attenuated  (living)  bacilli  of  the 
body,  the  substance  of  the  germ  or  the  liquid  medium  in  which  it  has 
multiplied  and  developed,  or  both,  have  been  described  and  used. 
Dixon’s  x,  2 preparation  was  first  used  experimentally  in  1889. 
Koch  3 described  his  first  preparation  in  1890-91;  a new  type  4 in 
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1897 ; and  a “Bacillary  Emulsion”  5 in  1901.  Klebsa  obtained  a prep- 
aration similar  to  Koch’s  in  1890  and  1907.  Buckner  and  Hahn  7 
described  their  preparation  in  1897.  Beranack  8 in  1903,  Denys  9 in 
1905,  Spengler  10  in  1904-05,  and  many  others  such  as  Hirschfelder’s 
oxy tuberculin,  Hunter’s  Modification  B.,  Landemann’s  Tuberculol, 
Behring’s  T.  C.  and  Tulassa  and  the  preparations  of  Weyl,  Vasely, 
Dorset t and  von  Ruck  have  appeared  during  the  last  ten  years.  As  a 
matter  of  fact  the  active  substance  is  practically  identical  in  these 
various  tuberculins.  There  are,  however,  notable  differences  in  toxi- 
city and  the  elimination  of  certain  deleterious  substances  is  unques- 
tionably of  great  value  in  relation  to  the  reactions  obtained.  In  cer- 
tain preparations  this  has  been  successfully  accomplished. 

DIAGNOSTIC  USE. 

As  a diagnostic  agent  tuberculin  is  specific  in  action.  A positive 
reaction  as  shown  by  an  increase  in  temperature  and  certain  other 
phenomena  occurring  within  six  (G)  to  twelve  (12)  hours  indicates 
the  presence  of  tuberculosis.  It  does  not  distinguish  with  certainty, 
however,  between  an  active  tubercular  process  and  one  which  is  latent 
or  practically  cured.  The  chief  use  to  which  Koch’s  original  tubercu- 
lin has  been  put  is  as  an  aid  to  diagnosis  in  human  beings  and  cattle. 
Inasmuch  as  adults  have,  in  the  majority  of  cases,  experienced  tuber- 
culosis, a positive  reaction  gives  no  positive  evidence  of  an  active 
lesion  unless  focal  symptoms  are  produced  by  the  subcutaneous  in- 
jection. However,  in  adults  as  in  children  a positive  reaction  may 
mean  a latent  as  well  as  a healed  or  an  inactive  lesion.  Moro  11  modified 
this  method  by  making  a 50  per  cent,  ointment  of  tuberculin  in  lano- 
lin. A positive  reaction  on  the  skin  surface  after  rubbing  this  oint- 
ment into  the  skin  without  scarification  indicates  a tubercular  lesion. 
Wolff-Eisner  12  and  soon  after  Calmette  13  proposed  its  use  in  the  eye; 
this  constitutes- the  so-called  conjunctival  test  and  is  a finer  but  more 
irritating  means  of  diagnosis  than  the  use  of  an  ointment  on  the 
skin,  von  Pirquet  4 devised  a more  delicate  skin  test  by  using  50  per 
cent,  (changed  later  to  25  per  cent.)  tuberculin  in  normal  salt  solution, 
lie  found  that  this  reaction  was  especially  serviceable  in  diagnosing 
tuberculosis  in  children  . 

THERAPEUTIC  USE. 

The  early  therapeutic  3,  15  use  of  tuberculin  resulted  in  an  over- 
estimation  of  its  possibilities  because  of  its  use  in  hopeless  cases 
and  in  unsuitable  dosage.  The  consequence  was  an  almost  general 
neglect  in  its  use.  Trudeau’s  work  17,  18  led  to  a revival  with  a 
thorough  understanding  of  its  limitations. 
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The  aim  of  all  investigators  has  been  to  obtain  a preparation  for 
the  production  of  artificial  immunity  to  the  disease  and,  for  this 
purpose,  it  is  necessary  to  have  a product  with  a low  degree  of 
toxicity  but  still  containing  the  substances  necessary  to  produce  the 
immunization.  Chemical  analysis  of  masses  of  tubercle  bacilli  has 
failed  to  explain  the  exact  nature  of  the  toxin.  IIowrever,  it  has 
shown  that  the  active  substance  is  probably  a proteid  and  that  after- 
certain  characteristic  methods  of  preparation,  (as  have  been  shown 
in  the  effects  produced)  it  is  a guide  in  both  preparation  and  dosage. 
Active  or  artificial  immunization  with  these  products  increases 
rather  than  neutralizes  the  toxin  of  the  person  suffering  with  the 
disease;  hence  the  necessity  for  a preparation  of  low  toxicity,  of 
small  dosage  and  of  long  periods  of  treatment. 

The  importance  of  time  has  been  demonstrated  in  the  results  of 
the  Department’s  work ; immunity  is  produced  very  slowly  and  is 
obtained  only  in  certain  carefully  selected  types  of  patients.  These 
facts  have  been  recently  emphasized  by  Mollers  10  who  states  that  a 
single  course  of  treatment  is  not  enough  and,  in  many  cases,  years  of 
repeated  courses  may  be  necessary,  in  the  meantime  keeping  patients 
under  supervision. 


RESULTS  OF  USE 

by 

THE  STATE  DEPARTMENT  OF  HEALTH. 

Two  products  (T.  B.  E.  and  T.  B.  S.)  made  in  accordance  with 
the  original  preparation  but  modified  and  improved  in  conformity 
with  improved  technic  and  advanced  knowledge,  are  in  use  through 
the  Department’s  agencies  at  the  present  time:  Tubercle  Bacillus 
Extract  (T.  B.  E.)  and  Suspension  of  Dead  Tubercle  Bacillus  (T.  B. 
S.)  These  products  in  the  State  Department  of  Health  wrork  are 
used  for  therapeutic  purposes  only. 

DISPENSARY. 

The  results  with  tuberculin,  (T.  B.  E.)  in  advanced  chronic  am- 
bulatory tuberculosis  were  recently  presented  (December  1912)  be- 
fore  the  Philadelphia  College  of  Physicians  by  Francine  20,  21  and 
Hartz. 

“This  series  were  all  patients  at  the  State  Tuberculosis  Dispen- 
sary in  Philadelphia  (No.  21)  and  had  been  under  observation  con- 
tinuously for  a period  of  several  years  previously  to  being  brought 
together  in  a special  tuberculin  class.  They  had  all  had  a prolonged 


4 


course  at  the  State  Sanatariunx  at  Mont  Alto  ( there  were  two  cases 
previously  treated  at  White  Haven),  and  had  returned  to  their 
homes  on  an  average  of  from  four  to  six  months  before  the  injections 
were  started,  during  which  time  they  had  all  been  members  of  a 
tuberculosis  class  meeting  every  two  weeks,  in  which  their  progress 


was  carefully  followed.  They  were  selected  from  a group  of  several 
hundred  patients  on  account  of  their  physical  condition  and  the 


nature  of  their  lesions  and  because  the  entire  course  of  their  disease 
was  known  and  they  were  all  of  sufficient  intelligence  and  persis- 
tency of  purpose  to  have  been  carrying  out  the  most  systematic 
treatment  in  their  homes  (which  offered  suitable  facilities  for  this), 
and  had  proved  themselves  capable  by  their  home-record  charts  of 
gi\  ing  an  intelligent  account  of  their  symptoms  and  condition  under 
tuberculin.  The  number  of  cases,  eleven  was  purposely  limited  in 
order  that  they  could  be  studied  in  greater  detail  and  with  the 
greatest  care. 

But  the  cardinal  reason  for  their  selection  was  that  the  cases  all 
belonged  to  the  chronic  fibroid  type,  either  moderately  or  far  ad- 
vanced, with  little  or  no  fever,  and  had  already  developed  a fair 
resistance  to  the  disease,  yet  in  them  there  was  observable  a very 
gradual  deterioration  in  weight  and  strength  in  spite  of  everything 
which  could  be  done  for  them.  This  was  observable  by  comparison 
of  their  condition  at  considerable  intervals  of  time  and  was  further 
indicated  by  the  fact  that  they  had  all  returned  to  work  and  been 
compelled  by  gradual  failing  health  to  give  it  up. 

They  had  had  the  advantage  of  home  and  sanatorium  treatment 
and  a liberal  diet,  had  lived  under  favorable  hygienic  conditions 


consistent  with  their  station  in  life  and  had  been  under  constant  super- 
vision of  physicians  and  nurses  trained  in  tuberculosis  work.  The 
women  were  able  to  attend  to  their  household  duties  and,  the  men 
had  resumed  their  occupation  on  returning  from  the  sanatorium,  but 
had  been  compelled  to  abandon  their  work  on  account  of  physical 
incapacity  which  manifested  itself  sooner  or  later  after  resump- 
tion of  their  former  occupations.  They  represented  a class  of  fairly 
well-nourished  individuals,  most  of  them  having  measurably  regained 
their  average  weight,  and  had  felt  themselves  largely  restored  in 
health  on  leaving  the  sanatorium. 

In  other  words,  these  patients  under  a most  systematic  and  ade- 
quate regimen  (which  was  in  no  way  altered  during  the  course  of 
tuberculin)  had  remained  either  stationary  in  condition  and  weight 
for  a long  time,  but  considerable  below  par  in  general  health,  or 
in  some  instances  they  were  slowly  losing,  each  month  or  so  show- 
ing a reduction  in  general  efficiency  and  a gradual  loss  of  weight. 
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It  was  therefore  with  a view  of  estimating  the  effect  of  the  use 
of  tuberculin  on  the  general  health  or  functional  betterment  that 
the  injections  were  undertaken.  (1)  As  evidenced  by  increase  in 
strength  as  measured  by  their  ability  to  do  more,  that  is,  to  return 
and  remain  at  work;  and  (2)  as  evidenced  by  increased  appetite 
and  assimilation  as  indicated  by  increase  in  weight  and  the  retention 
of  this  increase. 

The  patients  kept  a daily  record  of  their  temperature,  which  was 
recorded  on  a home  chart  provided  for  the  purpose.  Any  untoward 
symptom,  as  increase  in  cough,  expectoration,  insomnia,  nervousness, 
nausea,  chills,  fever,  headache,  or  malaise,  was  also  noted  by  the 
patient.  Their  observations  were  made  twice  daily. 

The  injections  were  given  as  a rule  once  a week.  The  weight 
of  the  patient,  the  dose  of  the  injection,  the  pulse,  temperature,  and 
respiration  were  recorded  immediately  before  the  injection.  Analysis 
of  the  patient’s  home  chart  as  to  any  untoward  symptoms  resulting 
from  the  previous  injection  was  during  a succeeding  period  of  five 
days  carefully  considered  and  then  recorded  on  a special  chart 
which  was  the  permanent  record  of  the  progress  of  each  case.  These 
charts  were  kept  at  the  dispensary.  Each  month  the  patient  was 
re-examined,  recharted,  and  closely  questioned  as  to  his  physical 
well-being,  and  the  results  were  recorded  on  this  permanent  record 
in  the  patient’s  own  statements.  These  observations  were  elicited 
without  any  undue  suggestion  of  the  examiner. 

The  sputum  of  each  patient  when  obtainable  was  examined  every 
month.” 

TECHNIC.  The  tuberculin  used  was  the  tubercle  bacilli  extract 
(T.  B.  E.)  prepared  in  the  State  Department  of  Health  Labora- 
tories. 

“CONCLUSIONS.  The  conclusions  which  we  feel  justified  in 
drawing  from  a thorough  familiarity  with  the  course  of  health  in 
the  cases  above  described  for  a long  period  of  time  are  as  follows: 

1.  These  cases  were  all  (with  one  exception  the  glandular  case) 
of  an  advanced  chronic  fibroid  type,  which  had  under  treatment 
shown  a fairly  good  resistance,  but  which  in  spite  of  everything 
which  could  be  done  for  them,  were  unable  to  work  and  slowly 
deteriorating  in  health,  weight,  and  strength;  this  deterioration 
was  at  least  checked  in  every  case  while  tuberculin  was  being 
used. 

2.  Further,  every  patient  was  distinctly  improved  in  health  and 
was  able  to  resume  and  remain  at  regular  work  during  or  following 
the  course  of  tuberculin. 

3.  We  recognize  the  fallacy  of  attributing  too  much  to  any  one 
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factor  or  therapeutic  measure  in  chronic  diseases  generally,  and  in 
tuberculosis  particularly.  In  emphasizing  the  fact  that  these 
patients  were  so  improved  and  were  able  to  return  and  continue  at 
work,  we  do  not  mean  to  infer  that  such  results  are  not  seen  in 
chronic  advanced  tuberculosis  untreated  by  tuberculin;  but  we  do 
argue  that  from  the  previous  course  of  health  in  these  particular 
cases  under  most  systematic  treatment,  the  tuberculin  at  least 
seemed  to  be  the  sole  added  factor  responsible  for  the  improve- 
ment. 

4.  The  tuberculin  apparently  cured  the  patient  with  glandular 
tuberculosis. 

5.  Tubercle  bacilli  disappeared  from  the  sputum  in  several  of  the 
cases  during  the  course  of  treatment,  but  the  majority  of  the 
patients  still  showed  the  presence  of  tubercle  bacilli  on  the  com- 
pletion of  the  full  course  of  injections. 

6.  The  local  condition  in  the  lungs  showed  a distinct  improve- 
ment as  evidenced  by  the  disappearance  of  rales. 

7.  In  advanced  chronic  tuberculosis,  when  there  is  fair  resistance 
and  little  or  no  fever,  tuberculin  is  unqualifiedly  a valuable  therapeu- 
tic measure,  or  at  least  proved  so  in  the  above  series. 

8.  The  reactions  with  Dixon’s  tuberculin  (tubercle  bacilli  ex- 
tract) were  uniformly  mild  and  without  unfavorable  influence  on 
the  course  of  treatment. 

9.  All  the  different  preparations  of  tuberculin  represent  an  ef- 
fort to  retain  the  favorable  toxins  of  the  bacillus  and  to  eliminate 
those  which  are  deleterious  to  the  human  organism;  and  we  believe 
that  for  general  use  at  least,  particularly  in  ambulatory  cases,  it 
is  safer  and  better  to  select  a preparation  of  mild  potency  and  toxi- 
city, and  that  in  the  so-called  Dixon’s  fluid  we  have  a safe  and  effec- 
tive tuberculin  of  this  type.” 

SANATORIUM  USE. 

Results  of  the  studies  in  313  cases  treated  with  both  T.  B.  E.  and 
T.  B.  S.  in  the  Mont  Alto  22  State  Sanatorium  during  the  year  1911 
give  a more  comprehensive  picture  since  it  was  possible  to  study 
all  classes  of  cases  The  classication  according  to  the  scheme 
adopted  by  the  National  Association  for  the  Study  and  Prevention 
of  Tuberculosis  1905  is  used.  The  cases  selected  for  treatment 
with  the  tubercle  bacillus  products  were  as  a rule  those  in  which 
the  symptoms  of  persistent  toxaemia,  such  as  elevation  of  tempera- 
ture, tachy-cardia,  constant  fatigue,  rapid  loss  of  weight,  etc.,  were 
absent. 


7 


Prior  to  tlie  institution  of  the  treatment  patients  were  kept  under 
observation  for  a period  of  not  less  than  two  weeks  and  in  instances- 
longer,  depending  upon  the  persistence  of  symptoms  contra  indi- 
cating its  use. 

The  treatment,  beginning  with  the  injection  of  the  highest  dilu- 
tion, is  repeated  at  intervals  of  one  (1),  three  (3)  or  four  (4)  weeks,, 
depending  upon  the  resistance  of  the  patient  to  the  toxin.  If  the 
patient  does  not  show  a marked  susceptibility  to  the  product,  the 
dose  is  increased  to  the  next  lower  dilution  and  thereafter  the  treat- 
ment is  administered  weekly.  For  a period  of  forty-eight  (48) 
hours  subsequent  to  each  administration  the  temperature,  pulse, 
and  respirations  were  taken  and  recorded  at  intervals  of  three  (3) 
hours,  during  which  time  observations  were  also  made  as  to  the 
presence  of  symptoms  suggestive  of  a reaction  other  than  thermic. 

General  reactions  have  occurred  although  infrequently.  In  cases 
in  which  the  symptoms  suggestive  of  a general  reaction  have  de- 
veloped, the  dose  has  been  diminished  or  the  product  discontinued, 
pending  the  disappearance  of  such  symptoms.  In  the  event  of  a 
pronounced  general  reaction  the  administration  of  the  product  has 
been  temporarily  discontinued  for  a period  of  weeks  or  the  dose 
has  been  decreased ; with  the  occurrence  of  a general  reaction  fol- 
lowing a resumption  of  use,  it  has  been  permanently  discontinued. 

In  jections  have  been  made  well  under  the  skin  to  facilitate  absorp- 
tion, the  site  usually  selected  being  just  below  and  internal  to  the 
scapula.  After  the  injection  the  puncture  is  covered  with  sterile 
cotton  and  sealed  with  a collodion.  Thus  far  no  case  of  infection 
has  followed  the  administration  of  the  products.  Occasionally, 
however,  areas  of  induration  have  occurred  at  the  site  of  the  injec- 
tion accompanied  by  signs  of  inflammation  which  in  all  probability 
were  due  to  delayed  absorption  of  the  product;  other  than  these,  the 
occurrence  of  local  reaction  has  been  practically  nil. 

In  instances  where  both  products  have  been  used  the  first  em- 
ployed as  a rule  was  the  suspension  of  dead  tubercle  bacilli  which 
was  replaced  by  the  tubercle  extract  in  those  cases  showing  a tend- 
ency to  a reaction.  Occasionally,  however,  cases  in  which  the  ex- 
tract was  used  were  found  to  be  more  tolerant  to  the  toxin  than 
anticipated  when  the  treatment  was  instituted  and  were  later  given 
the  suspension. 

The  three  hundred  and  thirteen  (313)  patients  were  studied  ac- 
cording to  the  period  during  which  they  remained  under  treatment, 
in  relation  to  the  type  and  severity  of  the  reaction,  and  in  relation 
to  the  influence  of  the  ireatment  on  many  of  the  cardinal  symptoms 
of  the  disease.  It  is  definitely  shown  by  the  results,  when  grouped 
according  to  the  period  patients  remained  under  treatment,  that  the 
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percentage  of  cases  in  which  the  disease  became  controlled  (either 
arrested  or  apparently  cured)  increased  progressingly  with  longer 
periods  of  treatment.  For  example,  among  the  Incipient  cases  that 
remained  under  treatment  less  than  three  months  the  disease  was 
arrested  in  21.87  per  cent,  of  those  who  remained  under  treatment 
from  three  (3)  to  six  (6)  months,  either  Arrested  or  Apparently 
Cured  in  74.54  per  cent,  while  the  same  results  in  those  remaining 
under  treatment  over  six  (6)  months  were  obtained  in  92.30  per 
cent. 

It  was  also  noted  that  of  the  one  hundred  (100)  Incipient  Cases, 
twenty  (20)  or  20  per  cent,  were  discharged  Apparently  Cured;  in 
forty  (40)  or  40  per  cent,  the  disease  was  Arrested  and  in  thirty- 
nine  (39)  or  39  per  cent  Improved;  while  in  one  (1)  or  1 per  cent 
the  disease  remained  Progressive. 

Of  the  one  hundred  and  sixty-eight  (108)  Moderately  Advanced 
Cases,  twenty-seven  (27)  or  16.07  per  cent,  were  Apparently -Cured ; 
in  seventy-five  (75)  or  44.44  per  cent  the  disease  was  Arrested;  in 
fifty-five  (55)  or  32.73  per  cent.  Improvement  was  shown  while  the 
disease  remained  Progressive  in  eleven  (11)  or  6.54  per  cent. 

Of  the  forty-five  (45)  Far  Advanced  Cases,  the  disease  was  Ar- 
rested in  twenty-five  (25)  or  55.55  per  cent.  Improved  in  fifteen  (15) 
or  33.33  per  cent,  and  remained  Progressive  in  five  (5)  or  11.11  per 
cent. 

The  study  of  the  influence  of  treatment  on  many  cardinal  symp- 
toms of  the  disease  evidences  a uniform  and  progressive  improve- 
ment, varying  with  the  length  of  treatment 

It  is  noteworthy  that  a number  of  those  classified  as  Far  Advanced 
have  received  the  treatment  with  gratifying  results  thus  confirming 
Trudeau’s  teachings. 

Following  the  discharge  of  patients  from  this  sanatorium  visits 
are  made  at  intervals  of  six  (6)  months  by  nurses  attached  to  the 
nearest  state  tuberculosis  dispensary  and  the  reports  of  the  con- 
dition of  patients  visited  are  forwarded  to  the  sanatorium.  The 
classification  of  these  cases  necessarily  is  not  in  strict  accordance 
with  that  adopted  by  the  National  Association.  The  methods  now  in 
use  to  follow  up  discharged  patients  will  give  a comprehensive  picture 
of  the  length  of  immunity  conferred  in  all  classes  of  cases. 

The  condition  of  patients  so  reported  on  from  one  (1)  to  two  (2) 
years  subsequent  to  discharge  from  the  sanatorium  is  shown  in 
the  results  obtained  in  one  hundred  and  eighteen  (118)  of  the  three 
hundred  and  thirteen  (313)  cases.  It  is  noted  that  of  the  Incipient 
cases  44.82  per  cent,  remained  Improved;  in  41.37  per  cent,  the  disease 
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was  Stationary;  while  Progression  of  the  pulmonary  lesion  was 
noted  in  13.79  per  cent.  There  were  no  deaths. 

In  the  Moderately  Advanced  Cases,  49.31  per  cent,  remained  im- 
proved ; in  32.87  per  cent,  the  disease  was  Stationary ; while  in  15.06 
per  cent,  there  was  some  sign  of  Progression.  2.73  per  cent  died. 

In  the  Far  Advanced  Cases,  25  per  cent,  remained  Improved ; in 
43.75  per  cent,  the  disease  was  Stationary ; while  Progression  was 
noted  in  25  per  cent.  6.25  per  cent  died. 

From  the  results  obtained  in  the  foregoing  report  and  from  our 
experience  and  observation  we  are  of  the  opinion  that  the  conserva- 
tive use  of  the  biological  products  of  tubercle  bacillus  is  an  in- 
valuable adjunct  to  the  hygienic  and  dietetic  treatment  of  pulmon- 
ary tuberculosis. 
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SUMMARY  OP  THE  CONDITION  OP  PATIENTS  REPORTED  ON  FROM  ONE  TO 

TWO  YEARS  AFTER  DISCHARGE. 


Table  No.  5. 


Incipient. 


Apparently  cured 
Disease  arrested, 

Improved,  

Progressive 

Total,  


20 

4 

20.  CO 

0 

0.0 

3 

75.00 

1 

25.00 

0 

0.0 

40 

11 

27.50 

7 

53.03 

4 

30.30 

0 

0.0 

0 

0.0 

39 

13 

33.33 

G 

40.15 

4 

30.70 

3 

23.0? 

0 

0.0 

1 

1 

100% 

0 

0.0 

1 

100% 

0 

0.0 

0 

0.0 

100 

29 

29% 

13 

44.82 

12< 

41.37 

4 

13.79 

0 

Moderately  Advanced. 


Apparently  cured  _ 

27 

10 

37.03 

50.00 

35 

15 

42.85 

Improved,  

25 

44.45 

14 

50.00 

H 

3 

27.27 

2 

00.66 

Total 

108 

73 

43.45 

3G 

49.31 

5 

14 

4 

1 


50. CO 

40.00 

10.00 
33.33 

32.  87 


0 

0 

4 

11.42 

2 1 5.71 

7 

28.00 

0 

0 

o 1 

11 

15.00 

2 2.73 

Far  Advanced. 


Disease  at 
Improved, 
Progre8slv 

Total. 


o 

0 

0 

0 

0 

0 

25 

9 

36.00 

2 i 22.22 

6 

06.66 

1 

11.11 

0 

15 

6 

40.00 

1 10.60 

i 

16.66 

3 

60.00 

1 

16.00 

5 

1 

20. CO 

1 i 100% 

0 

100% 

0 

0 

. 

45 

10 

35.55 

4 25.00 

1 

7 

43.75 

4 

26.00 

1 

6.20 

13 


HEALTH  BULLETIN  SCHEDULE. 


No.  Issue. 

1. 

July, 

1909, 

2. 

Aug., 

1909, 

3. 

Sept., 

1909, 

4. 

Oct. , 

1909, 

6. 

Nov. , 

1909, 

6. 

Dec. , 

1909, 

7. 

Jan . , 

1910, 

8. 

Feb. , 

1910, 

9. 

Mar. , 

1910, 

10. 

April, 

1910, 

11. 

May, 

1910, 

12. 

June, 

1910, 

13. 

July, 

1910, 

14. 

Aug., 

1910, 

15. 

Sept. , 

1910, 

16. 

Oct. , 

1910, 

17. 

Nov. , 

1910, 

18. 

Dec. , 

1910, 

19. 

Jan. , 

1911, 

20. 

Feb., 

1911, 

21. 

Mar. , 

1911, 

22. 

April, 

1911, 

23. 

May, 

1911, 

24. 

June, 

1911, 

25. 

July, 

1911, 

26. 

Aug., 

1911, 

27. 

Sept . , 

1911, 

28. 

Oct. , 

1911, 

29. 

Nov. , 

1911, 

30. 

Dec., 

1911, 

31. 

Jan., 

1912, 

32. 

Feb., 

1912, 

33. 

Mar. , 

1912, 

34. 

April, 

1912, 

35. 

May, 

1912, 

36.  June, 
36|  July, 

37.  Aug. , 

38.  Sept., 

39.  Oct., 

40.  Nov., 

41.  Dee. , 

42.  Jan., 

43.  Feb., 

44.  Mar., 

45.  April, 

46.  May, 

47.  June, 

48.  July, 

49.  Aug., 

50.  Sept., 

51.  Oct., 

52.  Nov., 

53.  Dec., 

54.  Jan., 

55.  Feb., 

56.  Mar., 

57.  April, 

58.  May, 

59.  June, 

60.  July, 

61.  Aug., 

62.  Sept.T 

63.  Oct., 

64.  Nov., 

65.  Dec . , 

66.  Jan., 

67.  Feb., 

68.  Mar., 

69.  April, 

70.  May, 

71.  June, 

72.  July, 

73.  Aug., 

74.  Sept., 

75.  Oct., 

76.  Nov., 

77.  Dec 


1912, 

1912, 

1912, 

1912, 

1912, 

1912. 

1912. 

1913. 
1913. 
1913. 
1913. 
1913. 
1913. 
1913. 
1913. 
1913. 
1913. 
1913. 

1913. 

1914. 
1914. 
1914. 
1914. 
1914. 
1914. 
1914. 
1914. 
1914. 
1914. 
1914. 

1914. 

1915. 
1915. 
1915. 
1915. 
1915. 
1915. 
1915. 
1915. 
1915. 
1915. 
1915. 
iQia 


Subject. 

Disease-Breeding  Power  of  House-flies  and  Methods  of  Prevention. 

Similarity  of  Barium  Carbonate  Poisoning  and  Rabies  in  Dogs. 

The  Family  Physician. 

Legal  Rights  and  Tuberculosis.  The  Public  Drinking  Cup. 

Germicidal  Effect  of  Water  from  Coal  Mines  and  Tannery  Wheels  upon  Bacillus 
Typhosus,  etc. 

Report  on  the  Effect  of  Repeated  Injections  of  Products  of  the  Tubercle  Bacil- 
lus on  Lymphatic  Organs. 

Little  Dangers  to  be  Avoided  in  the  Daily  Fight  Against  Tuberculosis. 

Object  to  be  Attained  by  the  Medical  Inspection  of  School  Children. 
Conservation  of  Human  Life  in  Penna.  The  Results  of  Four  Years'  Work 
of  the  Department. 

Biological  Treatment  of  Tuberculosis  as  Conducted  by  the  Department. 

The  Bubonic  Plague,  its  Origin,  Progress  and  Means  of  Prevention. 

A Retrospective  Glance.  1.  Susceptibility  to  Tuberculosis.  2.  Purity  of  Milk. 
3.  Bovine  Tuberculosis. 

Experiments  on  Tubercle  Bacilli,  Old  Tuberculin  and  the  Fluid  of  Dixon. 

The  Conservation  of  Child  Life  in  Pennsylvania. 

Obedience  to  Nature’s  Laws  the  Primary  Defence  against  Disease. 

The  Conservation  of  Infant  Life  in  Pennsylvania. 

Pennsylvania’s  Standing  Army  of  Health. 

Producers  and  Consumers.  Pennsylvania’s  Tuberculosis  Schools. 

Effect  of  Injections  of  Taurin  upon^PPumors  of  Mice  and  Dogs. 

Some  Duties,  Ideals  and  Opportunities  of  the  Country  Doctor. 

Malaria;  How  it  is  Caused  and  How  to  Get  Rid  of  it. 

Health. 

The  Common  Fly,  How  it  Develops,  why  it  must  be  Destroyed  and  How  to 
Destroy  it. 

Effects  of  Tubercle  Products  on  Epithelium. 

Five  Years  of  Tuberculosis  in  Pennsylvania. 

Organization  of  the  Penna.  State  Dept,  of  Health. 

Tuberculosis  in  the  Country  as  well  as  in  the  City,  A Disease  of  Bad  Housing 
and  Lack  of  Nourishing  Food. 

The  Preparation  of  the  Biologic  Products  Distributed  by  the  Pennsylvania 
Department  of  Health. 

The  Foundations  of  State  Medicine. 

Experiments  Tending  to  Show  the  Infrequency  of  the  Occurrence  of  Tubercle 
Bacilli  in  the  Urine  of  Patients  Suffering  from,  etc. 

The  Baby  the  Most  Important  Problem  in  Modem  Life. 

Insects. 

The  Opportunity  for  the  Trained  Nurse  in  Sanitary  Service. 

How  to  Organize  a Baby-Saving  Show. 

Drowning. 

The  Health  of  Suburban  Residences. 

Report  of  the  Austiq  Disaster. 

Getting  Close  to  the  People.  Caring  for  the  School  Children. 

Modern  Medicine  and  the  Physician. 

Battling  for  Life  at  Mont  Alto. 

Tuberculin. 


\ 


